. Conversion of 1-hexene over a) CBV-3024E, b) CBV-28014, and c) Theta-1 as a function of the modified contact time, τ W . Solid lines correspond to the unweighted regression to first order kinetics as reported in Table 2 .
S7

External and internal mass transfer
As for the apparent orders slightly below 1 observed in the article, one might think that the kinetics could follow a more complex law, like Langmuir-Hinshelwood-Hougen-Watson models, in which there is a competition for sites. However, we demonstrated that hydrocarbon adsorption, and in particular, acid site coverage is very low in the cracking of alkanes at high temperatures (1) . Alternatively, the fast cracking rates of 1-hexene on zeolites may decrease the catalysts effectiveness factors, more at higher partial pressures, leading to apparent deviations from a reaction order of unity upon data fitting.
To assess external mass-transfer limitations in the catalytic cracking results, we estimated the external mass transfer coefficient, k c , from Frössling's correlation (2):
For the sake of being conservative, the highest possible gas resistance was considered (Re = 0, Sh = 2) and a large pellet diameter of 0.5 mm. The diffusivity of 1-hexene in helium was estimated from the Fuller, Schettler and Giddings' correlation (3): = 0.01
From a balance in the gas layer around the particle the difference in hexene concentration across the boundary layer can be evaluated:
where r is the hexene reaction rate and is the concentration of hexene at the pellet surface. We estimated the maximum value for r from the results at the shortest WHSV -1 .
Pellets were considered spheres, which has the lowes possible surface-to-volume ratio. To check for internal mass-transfer limitations, the Weisz-Prater criterion was considered:
In the absence of internal diffusion limitations, C WP 1. is the effective diffusivity of ≪ hexene inside the pellet. Pellets of pressed zeolites often show pore diameters in the range of hundreds of nanometers (4). In those conditions Knudsen diffusion, in addition to molecular diffusion, becomes relevant. Assuming a pore radius of 300 nm, Knudsen diffusivity was estimated according to the ideal gas theory:
and the transition diffusivity in the pores was approximated by the Bosanquet equation (2):
the transition diffusivity has to be further corrected with the porosity, , and tortuosity, τ, of the ̅ pellet, for which rough values of 0.5 and 4 were used, respectively:
In Table S3 , calculations on mass transfer phenomena are presented. It can be seen that, indeed, external diffusion may limit the observed rates to a certain extent, especially for the most active CBV-3024E zeolite catalyst. In that case, the reactant concentration at the surface of the catalyst could be about 20-30 % lower than it would be in a process only controlled by the reaction kinetics. In the less active CBV-28014 and Theta-1, that decrement is estimated to be smaller, around 5 %. Moreover, internal mass-transfer limitations could arise given the fast reaction rates even in the small pellets used at the laboratory scale. 
Thermodynamic limitations
We have seen (e.g. Fig. S4 ) that at long contact times conversion levels tend to level off at values around 85 and 90 % at high and low feed partial pressure, respectively. This also contributes to deviations in the model fitted. Moreover, these cannot be accounted for diffusional limitations, since reaction rates at high conversion values are lower and efficiency factors for external or internal transport would, in the event, be higher than those at lower conversion levels.
This observation is suggestive of thermodynamic limitations. Consequently, we analyzed the thermodynamics of the system. Chemical equilibrium calculations among cracking products were computed by direct minimization of the Gibbs free energy function of the ensemble of components using the RGibbs reactor module in Aspen Plus ® V.8.0. The fugacity coefficients were derived from the Peng-Robinson equation of state, which evaluated very close to unity in accordance to the ideal behavior of the gas mixture under the conditions studied.
If we consider all the alkenes in the range C 2 -C 7 , all the alkanes in this range, methane and the BTX, then the conversion of 1-hexene in equilibrium at 500 °C and at the partial pressures used would be virtually 100 % (results not shown). However, these set of compounds is not representative of the real system, since the formation of methane, alkanes and aromatics is seriously hindered over the medium pore zeolites studied. Accordingly, we reduced the number of components considering that monomolecular cracking of hexene is the prevalent mechanism under the conditions studied. This subset thus consists of ethene, propene, and the different S11 butene and hexene isomers. Ethyl-and dimethylbutenes were excluded in agreement with our experimental observations. The results are presented in Fig. S5 a) and b). We can see that, very interestingly, thermodynamic restrictions can appear indeed if only the fastest reactions in hexene conversion are considered. These would be lowered at lower partial pressure, in agreement with Le Chatelier-Braun's principle. Since cracking of hexene to propene is faster than the asymmetric cracking to butene and ethene it could be most affected by thermodynamics.
In this vein, we further reduced the subset of olefins used to compute the equilibrium only to hexene and propene (Fig. S6 c) . We observe that yields to propene may be limited in one-pass reactor, and in fact these yields are pretty close to those over Theta-1 at long contact times.
These results are in agreement with those by Zhang et al., who studied very recently the equilibrium between olefins in the ranges C 2 -C 4 , C 2 -C 5 , C 2 -C 6 , and C 2 -C 7 (5) . Incorporation of thermodynamic information in the kinetic model is not straightforward, as it is also affected by the equilibrium of chemisorption on the catalyst surface. One possible approach is the singleevent methodology, like von Arentin and Hinrichsen applied (6) using chemisorption data from the computational chemistry experiments by Nguyen et al. (7) Nonetheless, the acid site coverage under the cracking conditions applied is low, as can be estimated from (7) and as we demonstrated experimentally in (1) for the case of alkanes. S12 Figure S5 . Equilibrium conversion and yields in hexene conversion considering {ethene, propene, butenes, and hexenes} in a) and b), and {propene, hexenes} in c). Ethyl-and dimethylbutenes were excluded from hexenes. 
S13
